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PREFACE 

TJ^ development of a sciemiScaUy aware generation wiJi bare z major bnpsct opoh the ■ 
policies and Ibe polky-£naking process of a democratic society Citizens -who know their 
long-run. best interests ^ most &&ly to promote them through all the means ^ hand. Bein^ 
a^'are is ody the begiiming. Once a society perceives a neetf and sets objecuves-/ it then moves 
ic allocate its a^-ailable resources 40 the priorities indicated by the goaJs and objecUves. As 
ev&r>" elementary economic student knows, the baSsic resources of the society are natural 
resources, capital, and human resources. In an earlieV.age natural resources determmed a 
society's wealth and welfare, especially in the fertilitv of itsf M^il. Gjn^fuentl> . though natural 
resources never last their importance^ capital re&uurce^. th^ technology to expand man s 
f^rojectiA'ity, rose to pJomii;ence. 

« 

Sow w'e appear to be entering an age when human rosourcjt's ^ ill dominate- H is a^ime when 
the most cntical problems of society do nOt lend ihemsvkes to attack based on land- new- 
materials . nr machines. The primar>" tools of thisMKit-t\ arc jhe talents and skills of its people. 
Whai^'ver its prqfil^m^i thfi,«earch for peace, the abolitif^ of poverty, the prevention and cure 
of diseaM^*^ the redfitl^j^ of crime or the control of environmental quality, ihe solutions depend 
up'tn dedicated, talenied. and wetl-trained people whu understand and who can intelligently 
a<c^ .whatever technological tools are available It \^ the #;rowing awareness of this new 
dependency ihat hab pushed the United States ^conf^mv mto ^n educati<inal investment which 
has expanded from $8 billion to S65 billion m 25 yvdrs It l^.lhe same phenomenon which 
■ underlines the emergence of remedial man-pov^er pr^^gram"- to ^^^MSl those'unable to compete 
successfully in the more sophisticated labor markct>^ If is the same awareness which has forced 
u<i Intake a closer look as to what is currently happening in uur edu4 aiu>nal programs and for us 
particularly the -science education program. ' • ■ » 

Although science ^education has enjoyed a strong po^kipn in the educational hierarchy* little 
emphasis has been placed on the application of science to sof^iety. Th<* major thrust in 
educatjon^^oday is "career education". As career educati^^n is considered 35 an inter*disciplm- 
ary activity, ^ience is often excluded because '^science teachers are so busy teachwjg subject 
matter tht»y cannot relate to the processes of science and h(>w science applied to the^world of 
work". ^ ■ V 

This reaction is unfortunate and highly inaccurate, because .an> competent science teacher is 
constantly attempting to m^ake subject matter relavant and pertinent and what better way to_ 
frfake it more meaningful than to relate it to the world of work, ff career education is education 
for a living, then science might rightfully be considered as the pn/ne essential of life. thus, 
science career education must therefore be^ very practical kind of education- How can science 
teachers continue to teach in ways which fail to bring practicality into science education? 

All too often science studerits ask "Why do 1 have to learn that? I don't need it." This is 
especially true of terminal students who need to be better prepared for the cdd hard world tn 
which they will suddenly Sooner or later ^ thrust. It is also true in many cases of college-bound 
students who consider science as a foundational course material. Many science educators are 
constantly and diligently seeking innovating ideas to teaching the subject matter. 
Unfortunately, thetr efforts are focused on the subject matter or course content rather than <in 
the -students It is better if they seek ways to;stimulate the students in their desire to learn. We 
contend that if teachers wouM make existing programs relevant, then students w()uld act 
positively. How does one make a science relevant for the non-academic student when it is 
difftcult enough to maintain the intjsrest of those who may need or want the science courses."1>ut 
to those who neither want or need it, is is almost impossible. 

Science instruction as related to the career education philo^phy becomes the answer to 
many of Che problems in teaching today. It is an excellent way to make science relevant, 
practical, and interesting. It can j^timulate the terminal student because he can make us^e of'it 
without the need of detailed theory. By the same token, it can be used to ttiiich theory and 
principles to acadefnic students? so that it may be understood easily and applied immediately. 



Ir. ih** approach natural science iostnjctiooisaiidiBustbe foctisedoiitt^e student. One of the 
may^T j^als iB science teaching is tq have the suideht develop the process of making decisions. 
Tht re are In\anabl> rights and wrongs when it comes to making dedsioAs but asauzen&^-v^ 
thu>t n-.^e decisions. There may well be no f^a] right or. wrong. for the simg^le reason that the 
protiu(.t must suit the needs of the buyer. These ne^^ mav v^eU ^*ajy fr<m one individual to 
dHuther. What might Emphasized in career science is how to evaluate products in light of 
^ltrtrd^ Tht goal should be to in\e5tigate awareness and relate to self through logical pniu^tesi 
uf evaluation. Here ever> person uses the so<alled scientific method withoat really being 
aware of it for what it is. 

\\V have pro\ided this guide to assist the teachers of natural science, graj^s^^I2. by 
{ft\f\ idikg the frame^Aork for the development of their local district, huitding. and classroom 
[Mi ft^Tdrr. This should also serve as the framework for the pre-service and in-service training of 
H-ach^rs by the higher education institutions. 

■ 

V 
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THE REASON FOR NATURAL SCIENdE EDUCATION 



The purpose of the natur^ science educatioh program for Del^i^are's students is to lead UJ 
the sequential development of a scieDtificallj literate per^n. Although this is considered to be 
the centrajt putpose of natural science education, a single or 'best way*' of^ursumg this godl^ 
cannot be specific. The diverse nature of schools, students, and teachers necessitates a 
variety of programs and approaches. ' " ^ . ^ 

***To develop a scientifically lilerate citizenry, the Stale Board of Education 
recommends that: ' ' ^ 

*every student K-12 have an opportunity for many natural science 
, experiences every year. 

*that the K-12 natural science experience' takes into consideration individual 
differences of students and reflects the students' emotional, ethnic, moral. ' 
geographical, afid economic background. . 

*ever>- teacher of natural science be supplied with adequaCe facilities, 

equipment, supplies, and the time to utilize these at the various grade levels 

of the student. n 
« 

*that natural science be presented as a unified discipline, integrated and , — 
coordinated with other disciplines, such as mathematics, social science, 
economics, political science, reading, and communication skills. 

^increasing emphasis be.placed on science processes, conceptional schemes 
and values* and less emphasis on factual information. 

^direct experiences with the natural world or in laboratory (hancfs on) 

« activitiel should comprise the major portion of the science program. • 

J 

^textbooks shpuld facilitate inquiry, rather than being written to replace 
laboratory (hands on) experiences. The use of recorded material Kother 
media as well as printed material! should be integral parts an<J dependent 
upon laboratory experiences. fThe materials used will not discrirninate 
against the ethnic, moral, geographical, or sexual background of students.) 

^natural science education programs include enviroilmentat education that 
interrelates natural phenomena, environmental influences, science, techno^ 
logy, social implications of science and technology, and economic cnnstdera^ 
tions. ; ■ 

^natural science education programs incorporate the philosophy of carei-r 
education, emergency preparedness, health fdrug and sex) education, but 
J this is not the sole curricular area rersponsible for these philosophio;;. 

■ , / ■ 

*opporUinities for the professional growth of teachers of natural 5;cienci' hv 
considered art integral part of natural science education program;; so that 
teachers own deeper insights can be brought to bear on the science 
programs designed f<)r scientific literac;^. ^ , 

*the aphfevement of scientific liteVacy should" be the basis for setting 
dtlves; for selecting content* learning experiences, n^ethodolngy. and 
for developing a system of evaluation. . J 
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This guide is meant to serve as a minima] standard for naijural science education but at the 
same time strive for maxiihtim output of the natural science progm^. The gtiidejs based on the 
processes of science education as neU asthe conceptSt and attitudes with terminal objectives fn 
areas of the biological, physical, and earth sciences, at the Ieanii|ig levels of K^L0^*4^5*B, and 
9-!2. These are not the day-b>*da> activities or materi^s to be used in the aapnplishment of 
the termttial objectives. The development of this aspect of the cunricalum is tfte responsibilit> 
of the classroom teacher, students, and coordinated hy the building or mstriet currictilm 
specialists and the Statei}ep&rtment of Public Instruction. ^^JL — 




n 
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PHILOSOPHY OF NATURAL SCIENCE EDUCATION 
FORDELA WARE'S SCH06l5 



. When a student completes his experience in Del^^vare's schools, he shouM hEiw reached a 
level of proficic>ncv;n these foiir basic goals. . \ ' 

_AtiiUuleJjDaI: t^^ Aatyainp ihnca valnoc .aspjr^uons, ' aad 'Attitudes— which 

underlie th^ personal involvement of the indivtcj^al with his environment and 
with mankind. , " " 



Rational Thinking Goal: To develop the rataio 
underlie scientificmodes of inquiry. 




processes which 



Skills Goal; To develop fundemental skills in manipulating materials and 
equipment and in gathering, .organizing, and communicating scientific 
information. 

^ Knowledge Goah To develop Jfnowledge of specifics, processes, cpncepts. 
^ ^;t*neralizations, antf unifying principles, which lead to further interpretation 
and diction of objecu and'events in the natural environment. ■ ^ ' 



J In order to attaia these goals, a s?t of tenninal objectives havt been established. Each 
terminal objective is a culmination of a student's science achievement from kindergarten 
through his high "schopi experience. * " ^ - 

^ The following pages ideniify the fojjr basic goals and their terminal objectives to serve as ^ 
framework foAhe developmenttjf your scienije program. - *^ ^ . j 




1« 



The sitideni has a criucal 
^ , attitude toward un^tippofted 



inferences. 
iht*ories. 



hv'potheses, and 



The sUideni is intrigued by ob- 
jects and events in his environ- 
meni. 



ATTJTUDEGOAL 

To develop ihose 9a\ue\ 
pirations, and attitudes 
underlie the personal in 
ment of the individual w 
environment andf with m 




The student appreciates the 
interrelatedness . of scien(?e . 
iechnoIog>'. and societv. 

The student wiliingh' subjects 

his data and ideas to the criii- 

cism 01 his peers. 

« 

Xhe siuclem.is aw^re of and 
-responds in a 'positive ntanner 
to beauty and orderliness uiliii^ 
environmeni. 

The student Conducts and re- 
'ports the results'of his scientific 
investigations in an honest and 
objective manner, ^ 

THe sfudent recognizes the 
limitations of scientific modes 
of in<^uiiy and the need for 
additional, quite different ap-- 
proaches to the quest for 
realty. ^ 



The studenjl habitually appli^^ 
rational and creative, thin&ii>g 
processes when attemptttig- to 
explain discrepant ^ events, 
when trying to find relation- 
ships among seemingly unre- 
lated phenonie^a and when 
seeking solutions^ to science* 
based problems, ^ 
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'nw^stiBem formcUies teota- 
tive statements (inf^iences, 
hypotheses, theoretical models) 
to identify and explain natuial^ 
'Phenomena. 

The student di^ws Inferences 
from data and distingmsbes be- 
tween empirical data and infer- 
ences. 



RATIONAL THINKING GOAL 

To developtbe rational thinking 
processes which underlie 
scientific modes of inquiry. 



The student formulates 
and tests predictions derived 
from Inferences, hypotheses, 
graphic, and theoretical models. 

The student identifies the 
' variables which ma; material!; 
influence a given interaction in 
a system and find ways to 
control and manipulate - the 
identified variables.' 

The student generates relevant^ 
data to verify or defin'l 
inferences, hypotheses, and 
theoretical models. 

The student senses the exist- 
ence of discrepant events and 
problems -f^uch arise when He 
is 'investigating natural 
phenomena. 

The student uses t^ processes 
described under t^ 'goal, 
requisite, manipulative, and 
communication skills and 
atUtudes, and ftis functional 
understanding of the'coneeptfs) 
Involved to -design r cany out, 
and report the findings .of an - 

experiment. 

• ^ *. 

The student seledCs ^teria for 
and develops classification 
^sterns and uses -his sysietiiB 
and those of others to classtiy 
given objects and events. 
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The smdeDrcommunicates 
others, orally asd in writing, in 
a manner that is consistent with 
his knowledge of scientific 
conventions ^d th^ fadUtates 
the learning of his readers or 
listeners. 



The student records observa- 
tions accurate^ and or^ganizes 
data and ideas in ways that 
enhance their usefulness. 



SKILLS GOAL 

To develop fundamental stdiis 
in manipulating materials and 
equipment, and in gathering, 
commiyucaUng,and organizing 
scienti6c information. 



The student gathers descriptive 
and quantitative information 
needed- for developing or te^ 
mg inferences and^hypothe^ 
' by means of purposeful, -objec- 
tive observations of things ai)d 
events. 



The student constructs' and 
' . ' handles laboratory apparatus in 

* j - ^ a skDlfuJ manner, giving due 

attention to " accident 
prevention. 



The student gathers needed 
data, 'whict{( have beftn generate 
ed by others from a variety of 
sources. 



The ~ student demonstrates a 
knowledge of spedfics ^ tacts* 
convention, seqoeaces* dassifi- 
cat£ons« and criteria. 



To devetop knowkdge of 
speaBa, processes^' concepts, 
-gensslizations, wdr' jpufpng 
pnndples,* wbkb lead to 
fujtfaer interpretatum and dio* 
tioQ of cbjedi and events in^Ehe 
natural 0nvironnieBt^ ^ 



The 'Student demonstrates a 
knowledge of the relationships 
between science and society. 



-,Tbe student demonstrates a 
knowledge of concepts^ 
/ generalizations^ and omfying 
/ principles. 
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The student knows the major 
processes and procedures 
which are employed ia sden* 
tificinqoiiy. 



m>CESSES OF SOENCfi EDUCATION 

■ _ • 

Inordertodetennine the le^elofachievemem of students in IMavvare's pubGc scbckols. a ^ei 
of mininaam Objectives has beelt established. Each of these objecti>es is based on one or mort 
processes thai givie a definite indication of a sttideni's progress. 

. PitOCESS 1^, . OBJECTTVE 

FoUovbing isa listof the ele>-en major processes that have been idenuf^ed ^hich includt^ the 
great majority of student activities that ar^ appropriaxe for K^]2 school experiences. Along 
ftith the term associated with each process is a short descnpuxe paragraph to help cUrifv the 
intended meaning of the tarms. ■ ■ 

« 

■ TJiese processes are not listed to imply use of the program, Science. A Process Approath 
iAAASi, bta are the processes used for any natural science or en\iromnentaJ edatat*on 
program. • ^ 

PROCESS - Observing 

\ Observations .can be made in a variety of ^ays using all of the senses. Where 
direct sense experience is not adequate for making needed observations, 
f ^ mdirect methods are used. Objects and events may be observ*ed with respect to 
^ many qualities and quantities. When observations are made to accumulate 
_ - , data from which inferences mil be 'drawn, the precision of the observations is 
'^lUl^Hi- cntical. Precision is often improved hy making qus^tattve observations. 
Observations are influenced by the experience of the observer. 



PROCESS - Classifying 




^ Classifying is the grouping or ordering of phenomena according to an 

established scheme. Objects and events may be classifi^ on the basis of 
^ observations. C^LSsificationdl schemes are based on observable similarities 

' ■ r^jr and differences in arbitrarily selected properties. Classificational keys are used 
toplace iietnswitltin a scheme as Well as to retrieve information from a schema, 

PROCESS - Inferring 

* 

Inference, whi!e based on observations, requires etaiu^tion and judgment. In- 
ferences based wRon one set of observations may suggest further observation 
which in turn requires modification of original inferences. Inference* leads to ' 
prediction. ^ ' 

PROCESS- Pre<ficUng , • 

* ' ' ■ * ^ ■ " 

^Prediction is the formulation of an expected result based on past experience. 
The reliability of prediction' depends upon the accuracy of past observations and 
upon tbe nature of the event being pr^cted. Prediction is based upon influ- 
e;ice. Pjpogressive series of observations and* in particular, graphs are import- 
ant tools of prediction in sdence. An &xp^ment>can. verify or cbntradict a ^re* 
dictfon. ' ' ■ ^ 

PROCESS ■ Measuring " " ' ■ 

Measuring properties of objects and events can be accomplished by direct 
comparison or by indirea comparison with arbitrary units which^ for purposes 
of dommunication. may be standardized. IdentiSMble characteristics which can 
be measured may be interrelated to provide other qfiantitative values that are 
valuable in the description of physical phenomena. 

1 >7 ■ ' . 




TBOCESS ' Commttniotrng ■ 

In order to comHiuiucaie obs^at^ons, accurate recpras mu^ be kept^whkb can 
be submitted for checking and recfaecSdng by others. [Accuiaulated records and 
their analysis may be represented in many i^^ys. Graphicat representations are 
often used since they are dear, concise* and msningfu]. Complete and 
.understandabte expenmentaJ reports are essential to scientific communication. 



PROCESS * Interpreting Data 

Interpreting data requires the application of other ' 
ticular, the processes of inferring, predicting,, classj: 
It is through this complex process that the usefulne 
answering the question being investigated. Interpi 
to revision in the light of new or more reSned data 



; process skills — in par- 
and communicating, 
of data is determined in 
etations are always subject 



PROCESS * Making Operational Definitions 

Operational deBnittons are made in order to sunpEf>' communicauon»concem* 
ing phenomena being investigated. In making such deBnitions it is necessary 
to give the minium amount of information needed to differentiate th^t ^hich 
isbein^deflnedlrom other similar phenomena. Operational de^tionsmay be 
based upojt^the observable characteristics of tne phenomena and upon the 
operations to be performed. Operatonal definitipns are precise ^d, in some 
cases', based Upon mathematical relationships. 

PROCESS - Formulating Questions and Hypoth^s 




Questions are fonned on the basis of observattop made and usually precede an 
^tteippt to evaluate a situation or event. Questlone, when precisely stated^ are 
problems Kf> be solved through application of tl e other process of science. The 

, attempttoansw'erone question may generateo herquestions. The formulation 
of hy^tbeses depends directly upon question s. inferences, and predictions. 

■The process consists of deviling a statement whicif can be tested by experi- 
ment. When more than one hypothesis is suggested by a set of obsacMtians. 
each must be stated ^parately. A workable hypothesis is stated in such a way 
that, upon testing, its credibihty may\>e established. 
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PROCESS - Experimenting' 



-1 <" 



Experimenting is the process of designing data-gathering procedures as wall as 
the process of gathering data for th^ purpose of testing a hypothesis. In less 
'f0fniar5e55e,"^perfinents may"bVconducted sitnply to make observations. 
However, even here there is a plan to relate cause-apd^ffect. In an experi- 
ment, variables must be identified and controlled as much as possible. An ex- 
perimental test of a hypothesis is designed to indicate whether the hypothesis is 
to be accepted, modified, or rejected. In designing ^ i^xperiment, limitations, 
of method and apparatus must be consfdered. ^ 



PROCESS - Formulating Models 



Models, whether physical or mental, are" devised on the basis of acceptable 
hypothesis or hypothesis that have yet to be tested. Models ^ used to 
describe and eifplain the interrelatidnships of ideas. In many cases the model 
implies new hypothesis; if testing these hypothesis results in new information^ 
the model must be altered to include it. 
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Each of these processes have different levels of difficulty that egre based on the a^*and ability 
levels of a partifular student. With this in mind, the following are the Minimur^cceptable 
proficiency levels for students completing the grade levels covered by this ;j:uide m a Delaware 
schodt. - * - ^ 

- ■ ' \ - : 



PEQCESSABIIiTY LEVELS * ' 

« 

MINIMUM STANDAREtS AT THE COMPi^TION OF FIRST GRADE 

t 

Observing 

DisUnguishing differeoces in pbysica] properties of objects direa observation'. 
Manipulaiiog or cbaBging an object b order to expose its properties for observauoo. 
Using instnlments to aid tbe senses in making observations/ 

Qasstfjing 

Perceiving similarities and differences in a set of objects. « 
Separating a set of objects into two groups according to those that have or do not have a 
single characteristic. 

Grouping a set of objection tbe ba^ of a gross dxaracteristxCp such as color or shape, ^here 
many identifiable variations are possible. 

Inferring ^ 

Is a process which the majority of K-1 students cannot comprehend. 

Predicting 

Distingtiishing between gtiessmg'an<{ predicting. 

Using repeated observations of an event to predict the n^xt occurrence of that event, ^ 

Measuring ^ 

Ordering objects b> inspection in terms of magnitude of selected common properties such as 
linear dimension, area* voltune, or weight. 

Communicating 

4 

Describing observations verbally. 

Describing conditions under which observations were made^ 
Experimenting, , ^ ' " 

Mam^lating apparatus to make pertinent observatioi^x 
Interpreting Data ^ 

Is a pra:ess which the majority of K-1 students cannot comprehend, ^ : 

-Making Operational Definittons 

is a process which the majority of K*l students cannot comprehend. 
Formulating Questions and Hypotjieses - 

Is a process which the majority of K- 1 students c^not comprehend. 
Formulating Hypotheses 

Is a process which the majority of K-I students cannot comprehend. 

. 10 



CONCEPTS OF SCB©JCE EDUCATION 



Concept* 



Process 



ObiectiTe 



Moving up the ladder each process is based on a conceptual scheme, thus allowing g^*rh 
objective to be developed under the concepts. Six major concepts have been identified for 
inclusion in the natural science curriculum in Delaware's K'12 schoob. These concepts are 
defined as follows : 




Diversity: The vast number of natural phenomena which can be observed 
display a wide variety of similarities and differences. 



c 




Change: Our environment, living and noiUiving, microscopic and macroscopic 
is constantly undergeing change. - 



Conttnmty: There is constancy in caus^-and-effect relationships 
precludes aiif abrupt reversal in natural phenomena, 
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Interaction: The interaction^ of living aniiionliving matter in an environment 
and the resulting change of energy dete^fiuje the nature of the Environment. 



2^ 
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/ ^ 




Organizatioa. Systematic relationships exist in naturaJ phenomena. Systems 
within systems comprise the universe, >^ 




Limitation: Natural phenomena are limited by the fundamental nature of 
matter and energy. There is an overall tendency toward equilibrium in an 
environment. 



Curriculum Area 



Process 



Objective 



Each concept grouping (concept^process-objectivei is indicated in each of the major 
disciplines of science, biological, physical, and earth sciences. The mathematics applications ^n 
the basic sciences are also indicated. 

Environmental education is not a separate content area of the natural science programs, it is 
part of the biological, physical, and earth isciences, with implications for the social sciences. 



^ GOALS & TERMINAL OBJECTIVES;, 
CURBICULUWf^REA 

H 

PROCESS 




OBJECTIVE 



When all thU is completed, and the basic objective achieved, the student is then on his ^^ayjtt^ 
reaching the long range goals and terminal objectives that should be achieved bc^fore- 
graduation, , ' . . 

On th^ folloi^ng pages you, will find the concept groupings listed under their specific 
currictjlum areVs. It is hoped that this will help to ser\e as a guide in planning for and imple^ 
mentingiiaturat science education in the classroom* : 
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CONCEPT DrVEESITY 



Idisplay a 



number of oatural phenomena which can be observed 
wide variety of similarities and difference^. 



Observing 
Classifying 

Observing 
Classifymg^ 

Classifying 
Commit nicating 

Observing 
Classifying 



] 



Identify and classify objects on the basts of taste: sweets 
sour, salty, bitter. 

Distinguish and classify several objects using the sense of 
smell. 

Identify living and nonliving things. 



Classify animals into two groups: egg layers and 
live-bearers. 



CONCEPT CHANGE 



Our environment, living and nonliving^ microscopic and 
macroscopic^ ts constantly undergoing change. 




Observing Identify objects or changes by using the senses. 



CONCEPT INTERACTION 



iTlre interactions of living and nonliving mat 
(environment and the resulting change of energy dete 
j nature of the environment. 




Classifying Identify living and nonliving things. 

Communicating 



Observing 
Classifying 



Classifying 
Predicting 



Classify animals into various categories based on criteria 
which the student will selects such as:^ means of locomo- 
tions, body coverings* resemblance to parents, type of 
home^ means of securing food, caring for its young and how 
used by man. 

Arrange a set of pictureis into a food chain. 
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CONCEPT ORGANIZATION 



t Systematic rehUooshipa-exist in natural pbenoineDa. S^temsLl 
^itbiD systems coroprise the universe. J 



Observing 
Measuring 
Communicatmg 
Experimenting 

Observing 
Classifying' 

Observing 
Classifying 

Ob^rvmg 

Classifying 

Communicating 

Observing 
Classifying 

^ Observing 
Classifying 



Observe, measure, and record plant growth. 



Identify parts of a plant: roots, stem, leaves, fIowers,"fruit, 
and seed. 

Classify animals into two groups: egg layers ^fei 
live-bearers. * 

• • 1 

Identify and describe, when discus^g plants and animal^, 
: terms: parents, off-spring, male, and female- 



y^euseof t 



Ortfer pictures of baby animals with the pictures of adt^ 
animals, ' . ■ 

^ ■ 

Classify objects on the basis of a given property, Jj^ 



J" 



CONCEPT LIMITATION 
1 



Natural phenomena are limited by the fundamental nature of 
matter ahd energy. There is an overall tendency towaTrd 
eQuilibrium in an environment. 



Predicting ■ 

Communicating 'growth, 
Expe^menting^ 



\ 

w Demonstrate the effeci of water, light, and food on plar\l' *, 



A'! 
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PHYSICAL 
SCIENCE 




CONCEPT DIVERSrrY 



The va6t nuinber of natural pt^aome'na wliich can J>e observed 
display a.wide variety of simflariUes and differences. • 



] 



Observing ^ Distinguish shades in teems of (iarker and lighter. ^ 

Classifying ^ * * ' . ^ t ' 

« « 

Observing * I<lfntify sounds- on the basis of loud-soft, high-low. 
lorfg-short. ^ * 

Obsenp'ing Identify right, left, vp, down, over, under,* forward: and 

Communicating bacWard. 

^ Observing Identify solids, liquids, and gases. 

Measunng Order objects in terms of hotter than or colder than by use 

Experimentmg of senses and/or instruments. ^ 

Classifying Infer which similarly shaped objects will float and which 

Pfedicting will sink after observ ing and manipulating them. 



CONCEPT CONTINUfTY 



There is a constancy in cause-and-effect relationships which I 
precludes any abrupt reversal in natural phenomena; * I 



Communicating Name variouV ^ag rsIn which we use heat. 



CONCEPT ORGANIZATION 



Systematic relationships exist in natural phenomena. Systems 
within systems comprise the universe. *^ ' - 



Measuring Demonstrate the use of a simple balance. 

Experimenting 

Measuring Order Objects by weight using a balance. 

Experimenting ^ 

Observing Classify objects on the basis of a given property- 

Classifying * 

26 ' 
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concEPT DIYERSnr 



The vasr number of natural phenomena ^hicb can be observed 
display a wide variety of si^iilariU^ and differences. 



1 



Observing ' Identify different sources of hgbi, such as sun* sUbts* noting 

Coninmnicating - tbediS^erencesbetweendayandnigjit. , 



CONCEPT CHANGE- 



Our environment, living and nonliving, microscopic and 
macroscopic, is constantly undergoing change. 

Observing' - Observe and oraSy^ describe changes in weather, 
Measuring '"temperature", cloud cover, moisture. 
Communicating 

Observing Identify the differences in the seasons. 

Classifying 

Qpmmunicating * 



CONCEPT INTERACnON 



The interactions of living '^and nonliving matter in an 
environment ^d the i^egulting change of energy determine the 
nature of the environment. . 



Observing 
Communica^g 



Identify different sources of light, such as sun, stars, notmg 
the differences between day and night. 



CONCEPT ORGANIZATION 



I 



'Systematic rebtionsbips exist in natural phenomena. Systems 
within ^sterns comprise the universe. 



Observing . " Classifyrobject^ on the basis of a given property. 
Classifying 
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CONCEPT UMITATiaN 



« 

KaixtT33 phenomena are limited by the fundamental nature of 
matter and- energy. , There is an overall tendency^ lowatd 
equilibriinn in an en\'iromnent. 



Observing Identify objects attracted to a magnet i&>jn those not 

attracted to a magnet: 



(5 
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COJtCEPT DIVEESITY 



[ 



Tb^ v»ast Dumber of natural pheiKnnena which can b€ obserped 
disptay a vride variety of similarities and differences* 



Classifying Ideniifj- and name drde, square, rectangle, cube, ^bere. 

ConHDunicating ' side, shape, large, big. small, wide, narrow, long, a;id 
short, ,\ 



CONCEPT ORGANIZATION 



Systematic relationships exist in natural phenomena. Systems 
^'ithin sj'Stems comprise the universe. 



Observing 
Classifying 

Obsen'ing 

Observing 
Communicatihg 

Obsening 
Measuring 
Communicating 



Classify objects on the basis of a given property. 

Identify sets of objects in terms of nupiber. ' 
Order objects by usfng nfimbeirs ^d their numerals. 

Identify and name time on hour and half-hour. * 



CONCEPT LIMITATION 



Natural phenomena are limited by the hindemental nature oF 
matter and energy. There is an overall tendency toward 
equilibrium in an environment. 



Classifying Demonstrate a unit of linear measure by using a stick or 

Measuring ^ other arbHraryHength. " ^ 

Communicating ' , ' 
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i\cquirements Jfor ^Teacljing: Science 



REQUIREMENTS FOR TEACHING SCIENCE 
AT THE ELEMENTARY LEVEL 



The elemental? teachei should possess a background of science mformation. It ts suggested 
that teachers the elemental? school ha>e the background in the following areas of science 
education- 



A . tnteractfoc of Eoviroomeotal Factors 

The teacher will be able to describe observed interactions of bvingand nonliving matter m 
science areas such as electncuy. znagnetic fields, and biological realms. ^ 

B. CoQversSoD and Conservafloo of Energy 

The teacher witi be able to demonstrate the conversion of energy fFom one form to another 
and describe wiiat is meant by energj- conservation - 

C. Gro^b and Eeproduction 

The teiicher will be able^to describe growth and reproduction in plants and antma]$ 
Including man. 

D. Evolution and Genetics 

Th^ teacher will,be able to. describe the terms evolution and genetics and constftict 
inferences about the benefits of each to man . ' 

£. The Development of Sdenttfic Ideas 

The teacher will be able to describe the unknowns of science as well as the knowns and the 

relationships of the various scientific disciplines to each other. 

« ■ 

F. Social ImpKcationsof Science 

The teacher will be able to s^^ evidence of. changes in society and culture that have 
resulted &omthe productsoTs^fptifk work. ^ - . 



} 
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CURH^fT EDUCATIONAL PHILOSOPHIES THAT RELATE 
TO THE NATURAL SOENCE EDUCATION PROGRAM 



/' ^^gfattoRead [Sdence and Reading] 



Career Education 



Health Education 



Prug Educatipn 



r9 




It is our belief that eveiy area of the elenoentary school 
curriculum, including naturSf^science, ^lould contribute to the 
reading program. Children's experientfes in sdence should 
help them learn how to read in other areas. Converse^, as 
children develop general reading and communication skills 
these will contribute to their development in natural sdenpe. 

Reading is essentially the recoguition*of relationships between 
symbols and objects or events. 

The emphasis in the natural Science program is on first-hand 
experiences with concrete materials. Children handle and 
study rocks, plants, animals, magneu, etc. These are cono^te 
objects and primary experiences to which symbols can be 
related. Words and sentences take on meaning' for childen 
when they signify objects that they have handled "and 
experiences in which they have taken part. 

'^hus the natural science progr^ is an integral part in building 
a sound reading and communication skills program. 

, The main thrust of career education is to prepare all students 
for a successfiil life of work by increasing their options hr 
occtip^tiooat choicet by eliminating barriers - real and imagined 
to attaming job skills, and by enhancing learning fichievement 
in all subject areas and at all levels of education. * 

Career education recognizee critical decision points at which 
students must be prepared and equipped to decide whether to 
pursue a job, seek further education, or choose some 
com bin ation of both . 

The implementation of the world of work ideas should be an 
intrinsic part of any science curriculm. The developm^t of 
curriculum materials including this idea is recommended and. 
the focus of careewducation at the elementary .lever (K-4) is 
Carrer Awareness; Middle or Junior High School level (5-8) is 
career e:cplorationt and Senior High (9-12) the world of work« 

In depth health education as such is not considered part of the 
natural saence program. This is' ^Wea^l^ei^ there are basic 
relationships to.,^ biological scien(»^ mt the proper way to 
bathe, brush teeth, and cut fmgemails is not natural science ^ 
such. 




The importance of learning abcrut drugs, tbe^use and abuse is 
essential. The ed^^atiori of students in this pea draws a, fine 
Unejbetween nataral science and h^eaJth educaViop. The natural 
science objectives are not specifically realted to drug education. 
There are baste relationships with the physical (chenoistry) and 
J?io\ogksl sciences. ^ 
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Emergenc> Preparedness 



J 



Field Trips and Outdoor Education 



Science Fair 



This is an area of bnportance in preparing the student to be a 
productive niensber of the community. The natural science 
objecti\e$ are not spectrally related to emet^ency 
preparedness. There are basic relationships^ for the^ppticacion 
of the earth sciences. 

The outdoor classroom "has a muiutiid€ of opportunities for 
natural science education progranif^. The use of the immediate 
area about the school for application of the various aspects of 

' natural science education is strongly recom^oend^. A guide as 
to how to utilize these' areas haa been prepare the 
Department W the Interior, and the Jocal soil censervatinn 
groups in cooperation with '"the State Department of Public 

- Instniction. Copies of this guide are available &om the office of 
the State Supervisor of Science and'Envifonm^tal Education. 

The use of field trips to various locations in the State and the 
surrouDding areas is recommendedH^hen the field trip is an 
integral part of the learning situation. There is a great deal of 
planning and preparation required if the field trip is to be a ^ 
meaijingful experience. The field trip should provide an 
excellent means for the application of natural science to the 
other leamjpg areas such as social studies, art and 
communicatlcHi, skills. (We should note that a field trip 
requiring a ^two hour bus ride, then spending a half hour at a 
site and ^ two hoar return trip has questionable value). 

The display of student projects and activities is an excellent 
method of building interest In the Tiatural science program 
among thestudent^and parents of a particular school or school 
district. ' ' 



Non -science Theory in Science 
Instntctioit 




Particularly in grades K-)& judging should not b^ conducted for 
the awaird of prizes in any form. Each student should receive 
some type of recoguitjon for his efforts. ^■ 

The fair should not be just j for natural science, but, be a 
multidiscipline event where pi^ talents .and efforts of the 
students In all areas are presented}. 

roughout his recorded nistory, man has been vitally 
'^concerned to find out all that ^e can about his universe. He has. 
explored it in many ways, raisc^i questions about it, designed 
methods by which he could. Inficease and organize his know- 
ledge, and developed systems to^d-him in understanding and 
explaining his own origin and nature and his place in the* uni- 
verse. Among these systems are philosophy, retigionsi 
folklore, the arts, and science. ^ ' . . , 

Science Is the system 9f .knowiiig^«fa<kit-the universe through 
data collected by observation and cont^oUed experitnentation* 
As data ar^ collected^ theories are advanced to explain and 
account for what has been observed.- -The true test' of a theory 
valid in science is threefold: ^ (1) it$ ability to explain what has 
been observed^ (2) its ability to predict what has not yet been 
observed; and (3) its ability to 'be tested by -fMrther 
experimentation and to be modified as required by the acqui^- 
ttonof newdata. * ^ . 
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